After 21-day-old weanling rats were maintained on diets deficient in riboflavin the weights of their brains were 19.8% less than those of rats on control diets. In riboflavin deficiency, the myelin lipids, cerebrosides, and sphingomyelin, as well as phosphatidylethanolamine, a significant component of the myelin membrane, were considerably reduced in proportion.
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It is considered that riboflavin plays some role in the metabolism of essential fatty acids in brain lipids and the pathological effect of its deficiency is similar to that of essential fatty acid deficiency, causing a fast impairment to brain development and maturation.
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The role of riboflavin in the diet of animals has been reviewed by Foy and Mbaya (1) . Lack of riboflavin manifests itself first by retardation and later by complete cessation of growth (2, 3) . This vitamin is an integral part of the prosthetic group of aryl-CoA dehydrogenase (an enzyme of importance in the B-oxidation of fatty acids) and so a deficiency of this vitamin will affect the lipid content of organs such as the liver, kidney, adrenals, and arterial walls.
In mammals, the concentrations of brain lipids have been found to change in some dietary deficiencies (4-b) . In rats, riboflavin deficiency has been associated with myelin degeneration (1) . There is, however, a paucity of information on the effect of riboflavin deficiency on brain lipid composition. A study of the changes in the lipid composition of riboflavin-deficient cerebrum and cerebellum of rat brain has, therefore, been carried out.
MATERIALS AND METHODS
Forty male Wistar rats were divided into two groups each containing twenty animals and maintained respectively on the following diets; (1) riboflavin-deficient diet; and (2) control diet, containing adequate riboflavin.
The composition of the diets is shown in Table 1 . The riboflavin-deficient diet contained no riboflavin. Riboflavin (177.6mg/kg diet) was added to the control diet. The animals were placed on the diet at 21 days of age and weighed weekly. Owing to high mortality in the deficient group, the experiment was terminated at 
RESULTS AND DISCUSSION
Riboflavin-deficient animals exhibited pathological signs (such as hair, foot, and tail lesions) from the 12th day of the experiment. The body and brain weights of the pair-fed rats deficient in riboflavin were reduced to 65.6 and 88.2%, respectively, of the control value (Table 2 ). Prentice and Bates (2) reported a considerably smaller increase in body weight than that observed in the present study for riboflavin-deficient rats. The differences in the results may partly be due to the type of rats used. They used male weanling Norwegian hooded rats while male Wistar rats were employed in the present study.
The higher ratio of brain to body weight observed in the deficiency state would probably indicate that the brain was more relatively spared than other organs. This observed quantitative protection of the brain is consistent with previous reports that the brain is normally protected from the effect of malnourishment imposed after weaning in the rat (6, 14) .
Results of the present study have shown that the total lipid concentration remained fairly constant (Table 3) . Similarly, Odutuga (5) observed no change in total lipid concentration when rats were fed a diet deficient in essential fatty acids.
There were considerable changes in the concentration of the glycolipids in the deficiency state. Compared with the controls, when rats were fed riboflavin-deficient diet, cerebrosides were reduced to, 69.3 and 75.8% in the brain cerebrum and cerebellum respectively. The values for gangliosides were 50 and 57.1% in the brain cerebrum and cerebellum, respectively. These values are statistically significant (p<0.001). The cerebrosides and sphingomyelin are myelin lipids and have been used as an index of myelination (7) . It has been observed in this study, that in riboflavin deficiency, there was a greater reduction in cerebral compared to cerebellar cerebrosides. This might indicate a slightly greater reduction in myelination. This difference in the effect of riboflavin deficiency on cerebrum as compared to cerebellum was not, however, as pronounced as that previously observed in EFA deficiency (6) .
Phosphatidylcholine was significantly increased (p<0.01) while phosphatidyl ethanoalmine was reduced (p<0.01) when rats were fed riboflavin-deficient diet (Table 3) . It has been suggested that phosphatidylcholine may have a role to play in non-myelin membrane formation during the early part of development (8) . A considerable reduction (20.0 and 24.8% in cerebrum and cerebellum respectively), within 5 weeks, in the concentration of phosphatidylethanolamine, which is a major component of the myelin membrane, may indicate fast changes in membrane structures and function. Sphingomyelin, another myelin lipid, was significantly reduced to 69.4 and 68.4% (p<0.001) in cerebrum and cerebellum respectively when rats were maintained on riboflavin-deficient diet. Such a reduction has been previously reported for essential fatty acid deficiency (5) .
The present study has clearly shown that there are interesting similarities between the pathology of essential fatty acid deficiency (5, 15) and riboflavin deficiency, particularly as regards brain composition. Foy and Mbaya (1) have suggested that the enormous increase in the size of liver mitochondria in riboflavin-deficient mice maybe associated with diminished mitochondrial function. They also contended that the deficiency of essential fatty acids produced enlarged mitochondria which reverted to normal with riboflavin.
The accumulation of free fatty acids in both cerebrum and cerebellum observed in the present study would probably indicate inhibition of either lipolysis or prostaglandin synthesis. Moreover, the observed dermal lesions may indicate that essential fatty acids were not converted into prostaglandins in riboflavin deficiency. Similarly, it has been shown that prostaglandin synthesis in adipose tissue was increased by lipolytic hormones and reduced by essential fatty acid deficiency (16) .
Since mitochondrial activities are associated with lipid metabolism, it is postulated that riboflavin is essential for phospholipid metabolism and the utilization of essential fatty acids. The altered lipid composition in riboflavin deficiency found in the present studies is considered to be a direct result of riboflavin deficiency (17, 18) affecting lipids, especially the essential fatty acids and phospholipids which are involved in the membrane structure metabolism, and altering the structure and function of brain cells and membranes (5, 19) 
